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Abstract
Aim—To describe the epidemiological
characteristics of patients with primary
intraocular, conjunctival, and orbital can-
cers seen in Singapore from 1968 to 1995.
Methods—Epidemiological data of all
cancers diagnosed in Singapore are col-
lected by the Singapore Cancer Registry.
The data of all cases of Singapore resi-
dents with eye cancers (ICD-9, site 190)
were retrieved for analysis. This includes
intraocular, conjunctival, and orbital can-
cers but excludes cancer of the eyelids.
Results—There were 125 patients of which
67 (53.6%) were male and 58 (46.4%) were
female. The average annual age standard-
ised incidences for male and female
Singapore residents were 1.89 and 1.81 per
million respectively. The most common
cancer was retinoblastoma (53.6%), fol-
lowed by malignant melanoma (19.2%)
and squamous cell carcinoma (11.2%).
The most common cancer among patients
younger than 15 years was retinoblastoma
(95.7%) and that for those 15 years and
older was malignant melanoma (42.6%).
The most common subsite was the retina
(53.6%), followed by conjunctiva (12.8%),
orbit (8.8%), and lacrimal gland (6.4%).
Conclusion—The annual age standardised
incidence have been stable for the 28 years
studied. Retinoblastoma is much more
common than melanoma in Singapore.
These expanded epidemiological charac-
teristics serve to provide ophthalmologists
and epidemiologists with a foundation to
monitor future disease patterns in Singa-
pore and provide a basis for comparison
with other selected populations elsewhere.
(Br J Ophthalmol 2000;84:767–770)

Cancer continues to be an important cause of
death in Singapore although it has tended to
level oV in recent years.1 The possibility of
mortality from cancer is of much concern to
the local population, and vision loss from any
cause is possibly the next most important
health related concern. Ophthalmic malig-
nancies are rare, accounting for about 0.15%
of all cancers seen in Singapore residents from
1968 to 1992.1 As a result, detailed epidemio-
logical descriptions of eye cancers in Singapore
have not been previously reported. As this
information may be of interest to ophthalmolo-
gists, epidemiologists, pathologists, healthcare
administrators, and other healthcare profes-
sionals, we describe the epidemiological char-
acteristics of 125 cases of primary intraocular,
conjunctival, and orbital cancers diagnosed in
Singapore from 1968 to 1995. We have

previously described the epidemiology of
eyelid malignancies in Singapore residents
from 1968 to 1995 in a separate report.2

Materials and methods
We used, with permission, the data of all eye
cancer cases in Singapore from 1968 to 1995
in the Singapore Cancer Registry. The Singa-
pore Cancer Registry has collected data on
cancers in Singapore since 1968. Physicians fill
out a standardised form whenever a cancer is
diagnosed clinically or on histopathology.
Reports from all pathology laboratories and
death certificates are also scrutinised and phy-
sicians are requested to provide information on
cases that were not reported to the registry
previously or when the forms are incomplete.

The Singapore Cancer Registry data cover
all eye cancers diagnosed in Singapore, both
Singapore residents and non-residents. Cases
recorded by the Singapore Cancer Registry are
filed according to the national registration
identity card (NRIC) number. As this is a
unique number for each resident in Singapore,
the possibility of duplicate recording is elimi-
nated. These cases of cancer are sourced from
all death records (on computer tape), from all

Table 1 Charactertistics of 125 eye cancer patients
(Singapore residents) in the Singapore Cancer Registry,
1968–95

Cases

No %

Sex
Male 67 53.6
Female 58 46.4

Race
Chinese 97 77.6
Malay 17 13.6
Indian 7 5.6
Others 4 3.2
Total 125 100

Figure 1 Age standardised (standardised to UICC world
population) eye cancer incidence among Singapore residents
from 1968 to 1995.
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hospital discharge summaries, and from all
pathology reports. This system ensures all
cases of cancer diagnosed in Singapore are
recorded.

In this report, we describe Singapore resi-
dents with cancers of the eye that were coded
according to the International Classification of
Diseases, ninth revision (ICD-9),3 site 190. A
total of 138 cases were retrieved, of which 13
(9.4%) were not histologically verified. These
13 cases were omitted from the analysis.
Calculation of age standardised and age
specific incidence were made. The age stand-
ardised rates were derived by the direct method
using the UICC “world” population.4 The
local population denominators used are based
on the Yearbook of Statistics, published yearly in
Singapore.5 6 The age at diagnosis for two cases
was incomplete and, as a result, these two cases
were omitted from the analysis when age at
diagnosis was a factor involved.

Results
A total of 125 cases were analysed of which 67
(53.6%) were males and 58 (46.4%) were
females (Table 1). Of these, 97 (77.6%) were

Chinese and 17 (13.6%) were Malay. There
was a bimodal age distribution with a peak in
early childhood and another at about 50 years
old. In the group less than 15 years old, the
median age at diagnosis was 2 years for both
sexes. In the group 15 years and above, the
median ages were 54 and 50 years respectively
for men and women. The majority of the histo-
logical diagnoses were retinoblastoma
(53.6%), melanoma (19.2%), and squamous
cell carcinoma (SCC) (11.2%). The most
common histology seen in those younger than
15 years of age was retinoblastoma (95.7% of
those <15 years of age). In those 15 years of
age or older, the most common histology was
melanoma (42.6% of those >15 years of age).

The average age standardised annual inci-
dence rate for males over the 28 year period
was 1.89 per million (95% confidence interval
1.03, 3.07 per million), and for females, 1.81
per million (95% confidence interval 0.96, 3.1
per million). Figure 1 shows the trends for age
standardised eye cancer incidence among Sin-
gapore residents from 1968 to 1995. The rates
appear stable for male residents over this 28
year period but there appears to be a decline in
the rates for females with time. The average
annual incidence rate is plotted for each of the
5 year period, except for the last period, which
is the average of 3 years. Figure 2 presents the
average annual age specific eye cancer inci-
dence by sex among Singapore residents from
1968 to 1995. There is a clear incidence peak
in early childhood for both sexes and a distinct
peak in men between 55–59 years of age.

The predominant cancer in those less than
15 years of age is retinoblastoma (95.7%)
(Table 2). In contrast, the majority of the can-
cers in those 15 years of age or older are
melanoma (42.6%), squamous cell carcinoma
(25.9%), and lymphoma (16.7%) (Table 3).
Since age was not clearly recorded in two cases,
the total number of cases in Tables 2 and 3 is
123 instead of 125.

Table 4 presents the frequency of the various
subsites of site 190—for example, eyeball, con-
junctiva, and cornea. These subsites were not
clearly documented by some physicians report-
ing to the Singapore Cancer Registry, hence a
small proportion of cases were recorded as
“part unspecified” (12%). Retina was the sub-
site with the highest number of cases primarily
because retinoblastoma was the commonest
tumour recorded. The various histologies rep-
resented in each subsite are shown in Table 5.

Figure 2 Average annual age specific eye cancer incidence among Singapore residents
from 1968 to 1995.
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Table 2 Histology of eye cancers in cases <15 years of age
in Singapore, 1968–95

Histology No %

Retinoblastoma 66 95.7
Rhabdomyosarcoma 2 2.9
Other histology 1 1.4
Total cases 69 100

Table 3 Histology of eye cancers in cases >15 years of age
in Singapore, 1968–95

Histology No %

Melanoma 23 42.6
Squamous cell carcinoma 14 25.9
Lymphoma 9 16.7
Adenoid cystic carcinoma 2 3.7
Carcinoma, NOS 1 1.85
Adenocarcinoma 1 1.85
Liposarcoma 1 1.85
Retinoblastoma 0 0
Other histology 3 5.55
Total cases 54 100

Table 4 Subsites of 125 eye cancers cases in Singapore
residents 1968–95

Subsite No %

Retina (190.5) 67 53.6
Conjunctiva (190.3) 16 12.8
Orbit* (190.1) 11 8.8
Lacrimal gland (190.2) 8 6.4
Eyeball† (190.0) 6 4.8
Lacrimal duct (190.7) 1 0.8
Cornea (190.4) 1 0.8
Part unspecified (190.9) 15 12.0
Total 125 100

*Connective tissue of orbit, extraocular muscles, retrobulbar
tissue; excludes orbital bone.
†Except conjunctiva, cornea, retina, and choroid.

768 Lee, Au Eong, Saw, et al

http://bjo.bmj.com


Discussion
The data presented have a relatively high rate
of histologically verified cases—125 out of 138
cases (90.6%). This compares favourably with
other cancer registries—Birmingham, United
Kingdom (92%); Victoria, Australia (83%);
and Hong Kong (61%) for the same site with
ICD code 190 between the years 1983–7.4 The
higher the proportion of histological verifica-
tion of diagnosis, the more confident one can
be that the neoplasm existed and, hence, the
more accurate the set of data.

The cases described cover patients seen in all
hospitals and clinics in Singapore. As de-
scribed above, cases recorded by the Singapore
Cancer Registry are filed according to the
national registration identity card (NRIC)
number. This eliminates the possibility of
duplication as this is a unique number for each
resident in Singapore. The registry runs
through all death records (on computer tape),
all hospital discharge summaries, and all
pathology reports to source for cases of cancer.
This system ensures all cases of cancer
diagnosed in Singapore are recorded.

The average annual incidence rate was 1.89
per million for male residents and 1.81 per
million for female residents. This is similar to
reported rates in Shanghai (three per million
males and two per million females) and in
Japan (two per million males and three per
million females)4 between 1983 and 1987.
These rates in Asia are generally lower than
those described in the West. For example, the
rates for New York State residents were 5.4 per
million in males and 4.9 per million in females

between 1975 and 19867 and in Canada were
8.1 per million and 6.0 per million for males
and females respectively between 1970 and
1982.8

Time trends for age standardised eye cancer
incidence have remained stable for male
residents from 1968 to 1995, a 28 year period
(Fig 1). Although there appears to be a decline
in the rates for females over this same time, this
is not significant. There is a clear peak
incidence in average annual age specific rates
in those less than 15 years of age in both sexes
(Fig 2). The median age of diagnosis in this age
group is 2 years for both male and female resi-
dents. This distinct peak is contributed by the
high incidence of retinoblastoma (95.7%) in
this age group and is similar to that seen in
other reports.7 9 10 Apart from this peak early in
life, there is another other peak later in life seen
in both males and females. The trends in
annual age specific rates for those above 15
years of age diVer from that reported for New
York State residents where there was an
increase in rates with increasing age from the
age of 20. The median age at diagnosis of male
Singapore residents 15 years or older is 54
years and in females, 50 years. This compares
with 64 years and 66 years among male and
female New York State residents respectively.

The most common primary malignancy was
retinoblastoma (53.6%), followed by
melanoma (19.2%) and SCC (11.2%). This
diVers from that reported in the New York
study—70.4% of melanoma, 9.8% of retino-
blastoma, and 9.2% of SCC. Swanson and
Cloud also reported that the most common
primary eye cancers seen at the University of
Alabama between 1958 and 1988 was
melanoma (59%), followed by retinoblastoma
(14%).11 In Nigeria, 55% of eye tumours seen
between 1980 and 1990 were
retinoblastomas.12 In Madras, retinoblastoma
was also seen most often, accounting for 32%
of cases. This was followed by SCC (25%).13 It
can be seen that the relative frequencies of
these histological types vary widely in diVerent
countries. It has been observed that most eye
cancers are either melanoma or retinoblastoma
in predominantly white populations.10 Among
whites, light pigmentation is a risk factor for
uveal melanoma14; conversely, the disease is
rare among blacks.15 This suggests that ocular
melanomas are also related to sun exposure
just as cutaneous melanomas are and, hence,
are seen in greater numbers in populations
with less ocular pigmentation. This relation
between uveal melanomas and sun exposure
had been proposed by various researchers.16–19

Singapore has a population consisting of a
majority of Chinese, Malays, and Indians
(three races with more skin pigmentation than
whites in general), and its incidence for
melanomas is correspondingly lower than that
reported in the West.

Retinoblastoma is classically a disease of
infancy and young children. In this study,
95.5% of the patients with retinoblastoma were
younger than 5 years old. This is comparable
with an American study in which 95% were
diagnosed before the age of 5 years.20 In a study

Table 5 Histology by subsites of 125 eye cancer cases in
Singapore residents, 1968–95

No %

Retina
Retinoblastoma 67 100
Total 67 100

Conjunctiva
Squamous cell carcinoma 8 50
Malignant melanoma 5 31.25
Carcinoma 1 6.25
Lymphoma 1 6.25
Others 1 6.25
Total 16 100

Orbit
Lymphoma 6 54.55
Rhabdomyosarcoma 2 18.18
Malignant melanoma 1 9.09
Liposarcoma 1 9.09
Haemangiopericytoma 1 9.09
Total 11 100

Lacrimal gland
Adenoid cystic carcinoma 2 25
SCC 2 25
Lymphoma 2 25
Adenocarcinoma 1 12.5
Others 1 12.5
Total 8 100

Eyeball
Malignant melanoma 6 100
Total 6 100

Lacrimal duct
Malignant melanoma 1 100
Total 1 100

Cornea
Squamous cell carcinoma 1 100
Total 1 100
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done in Indonesia, however, only 76.1% of the
patients were less than 5 years of age, which
probably reflects later diagnosis.21 The mean
age at diagnosis in this study was 23 months.
This is lower in comparison with 41 months
reported in one study in India.22 The average
annual incidence of 2.4 cases per million chil-
dren for children 0–9 years.23 This incidence is
lower than the annual incidence of 5.8 cases
per million for children younger than 10 years
from the SEER (Surveillance, Epidemiology,
and End Results) database from 1974 to
1985.24 The incidence per million for children
below 5 years was 4.8 per million is lower than
the incidence of 10.62 per million for boys and
11.43 per million for girls below 5 years from
the Third National Cancer Survey from 1969
to 1971 in the United States (less than 5 years)
and the SEER data from 1974 to 1976 with
11.05 cases per million for children less than 5
years.25

Ocular melanomas are commonly found in
the choroid.26 However, no cases were listed
under the subsite “choroid” in the data that we
have. This is thought to be due to imprecise
reporting on the part of physicians who may
have reported these choroidal melanomas
under the subsite of “eyeball”. This illustrates
the need for better documentation by physi-
cians to facilitate future epidemiological stud-
ies. The most common site for SCC is in the
conjunctiva (Table 5). This is similar to that
reported in other studies.9 13 27

This is the first evaluation of the epidemiol-
ogy of intraocular, conjunctival, and orbital
cancers in Singapore. To the best of our knowl-
edge, there are no published epidemiological
studies of eye malignancies in South East Asia
in the English literature. In this study, it was
found that the annual incidence of eye cancers
in Singapore is similar to other Asian cities but
is lower than that in the West. The time trends
in incidence have remained stable over the 28
year study period, with only minimum changes
seen.
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